I. Introduction
The utilization of natural resources has been increased due to the increasing demand for their uses in contemporary building decoration. The natural stone resources present the distinguished characteristics compare to other mineral resources regarding the availability of different types and colors that can be present in the same area [1] . Among natural stones, marble offers attractive and sophisticated appearance. Marble is a metamorphic rock that is widely distributed in the Earth's continental layer. It consists of a number of minerals, especially calcium carbonate. Seeing as antiquity and aesthetic appeal, it has been used as a construction material such as flooring tiles in buildings and monuments [2] [3] [4] [5] .
South Aceh, is a district with abundant marble resources. To date, the South Aceh marble is generally found in various colors in including white, grey, and dark, often occurring in combination. Despite its high quantity, marbles from South Aceh has been not properly utilized. This is primarily because the potentialities of these marbles are not evaluated, which are very important to the choice of any deposit for a particular purpose. In the past some work has been carried out on the evaluation of appearance and mineralogical properties of these marbles [6] [7] . In order to enhance their use for building material and other potential industrial applications, the physical and chemical properties of the marbles need to be analyzed. Knowing the physical properties of rocks can determine the quality of the marble. Thus, this paper aims to contribute to the study of physicochemical properties of marble samples from Gunung Kerambil, Alur Kering and Meukek area in South Aceh District, to evaluate their potential as raw materials and to discover its suitability for industrial purposes.
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Marble is a metamorphic rock that is widely distributed in the Earth's continental layer. Regarding its antiquity and aesthetic appeal, it has been widely used as a construction material such as flooring tiles in buildings and monument. Physical and chemical properties of natural stones play an important role on deciding their application area as a building stone. This study reports the physicochemical analysis of marble stones from the Gunung Kerambil (GK), Alur Kering (AK) and Meukek (M) area in South Aceh District. Density, water absorption and chemical analyses of the marble samples were determined. Physical properties of samples were determined through laboratory measurements. Chemical characterizations were made using X-ray Fluorescence (XRF) method. Based on,water absorption test results, the marbles from South Aceh are applicable for tile application.
II. Method
A. Samples
The marble samples from South Aceh shown in Table 1 . The samples were collected and prepared for physical and chemical properties test, including density, water absorption and chemical composition. The physically and chemically assessment testing was conducted through Laboratory Measurement.
B. Characterization
Among of the important physical properties of natural stone used for tile application are the density and water absorption. The procedures for the determination of these parameters are discussed below:
Density (ρ) Density was measured volume and mass of dry sample (W) that is expressed in units of mass (kg or g) per unit of volume (m 3 or cm 3 or mm 3 ) as follow formula:
= Water Absorption Water absorption was determined by weighing samples and drying in an oven at 100 o C for 30 mins to eliminate moisture. The oven dried rock samples were then weighed and soaked in water for 24 hours, 48 hours and 72 hours, wiped dry, and weighed again. The capacity of water absorbed was calculated based on the difference in soaked weights divided by the dry weight and multiplied by 100 to give the percentage of water absorption [8] . This is expressed mathematically as:
Chemical Analysis Chemical analyses of the marble samples were carried out using the X-ray fluorescence (XRF) method. The principle of samples characterization using XRF is done by utilizing X-rays emitted by the sample. The beam is then captured by the detector to be analyzed for the percentage of elements contained in the material.
III. Results and Discussion
A. Physical Characterization Colour Table 1 shows colour and basic specification of sample from Gunung Kerambil, Alur Kering and Meukek. 
Density
The results to the density measured for marbles from South Aceh is tabulated in Table 2 . It was found that density from marble samples are around 2,64 and 2,71 g/cm3. The highest density was showed by sample from Meukek, while the lowest density was showed by sample from Gunung Kerambil. In References, the density of marble is stated ranging from 2,56 to 2,75 g/cm 3 [9] . As a result, the marble samples from South Aceh have measured density within values as it should be for common marbles. Density is a physical property that changes significantly due to mineralogy and porosity. Water Absorption Water absorption (WA) value is one of the most important issues for marble which have an effect on their physical and mechanical properties when considering for building stones [10] . Figure 1 presents that the amount of water absorbed by the samples after immersed in water for 24 hours, 48 hours, and 72 hours is below 1%. The highest water absorption, 0,07%, was performed by sample from Meukek after 48 hours immersion. The lowest water absorption, 0,002%, was performed by sample from Gunung Kerambil after 72 hours of immersion. In accordance with SII. 0378-80 about physical condition of marble, based on the Decree of the Minister of Industry of the Republic of Indonesia (1981), water absorption of marble used for tile application is must less than 0,75% [11] [12] . Based on the water absorption finding, marbles from South Aceh are applicable for tile application. In addition, the low water absorption of the material is proved for its application in humid environments [13] . Table 3 shows the results of the chemical analysis. As seen in Table, the percentage of 88,518%, 3,590%, 2,423%, 1,996%, 1,521% and 1,178%. The highest number of elemental consisted in marble from Meukek area are Sb, Fe, Al, Ag, S and Si with content percentage of 82,999%, 5,853%, 5,095%, 3,423%, 1,214% and 0.937%, respectively. On the other hand, the highest number of elements in Alur Kering Marble are Sb, Al, Fb, Ag, and P with percentage of content of 81,093%, 6,179%, 4,908%, 3,265% and 1,804%, respectively. As a result, South Aceh marble is highly consisted of Sb with a percentage above 80%. The content of elements tested in Table 3 are different with the elements resulted in XRD analysis in previous study [7] . The greatest differences are related to the contents of Sb. Based on XRD analysis, South Aceh marbles are highly composed of Calcium Carbonate (Ca and O). This compositional difference can be caused by inaccurate step taken in sample preparation for chemical analysis. In consequent, it is necessary to retest the chemical composition of investigated samples.
Chemical Analysis
Chemical analysis (wt%) of the investigated samples
Conclusion
This study has been carried out to evaluate the physical and chemical properties of marble samples from three areas in South Aceh District. The results show that sample from Gunung Kerambil region has lower density than those two samples. Sample from Meukek region has higher density than those two samples. Water absorption values of marble samples after immersed in water for 24 hours, 48 hours, and 72 hours are below 1%. Those samples are appropriate to be used for tile application. Based on chemical analysis, the marble sample from South Aceh contained above 80% of Sb element. In general, density, water absorption and chemical composition played a major role determining marble quality.
